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Test 2 and 3: Ethanol, lactic acid, wine lees and cheese whey as electron donors

Test 1: Optimum pH selection
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Results & Discussion

Conclusions

Objectives

Substrate: PW from sewage sludge (HTC: 230 ºC, 45 min)

Inoculum: Thermally pretreated (105 ºC; 1 h), volatile solids = 6.5 g/kg

SIR = 2 (COD basis)

Batch tests:

Test 1: Effect of pH (5.5, 7.6, 9.0) and solid content (Filtrated PW 0.5 mm or 0.45 μm)

Test 2: VFAs chain elongation using ethanol and lactic acid (5, 10, 15 g/L)

Test 3: VFAs chain elongation using wine lees and cheese whey as co-substrates

Analysis:

Evolution of solids, soluble and

total COD, pH, ethanol and VFA

content (GC-FID), lactic acid and

lactose concentration (HPLC).

PW + ETHANOL

Increase of VFA yield

Elongation to C4 and C6

PW + LACTIC ACID

Increase of VFA yield

Elongation to C3 and C4

PW + WINE LEES

No increase of VFA yield

Mainly composed by C2

PW + CHEESE WHEY

Increase of VFA yield

Elongation to C4

Figure 1. Distribution of VFAs obtained from PW under different pH conditions

and filtration levels: PW filtered through 0.5 mm at pH 7.6 (A), and pH 9.0 (B),

PW filtrated through 0.45 µm at pH 7.2 (C), and pH 9.0 (D).

Figure 2. VFA distribution using PW filtered

through 0.45 µm and pH 7.6 with the addition

of ethanol (15 g/L) (A), lactic acid (15 g/L) (B).

Acidogenic fermentation

Volatile fatty acids (VFAs)

Hydrothermal carbonization (HTC)

T = 180 - 250 ºC

Autogenous pressure
Sewage sludge

Hydrochar

Process Water (PW)

PW 0.45 µm 

pH 7.6 – VFA = 9.6 g COD/L

pH 9.0 – VFA = 9.0 g COD/L

PW 0.5 mm

pH 7.2 – VFA = 7.9 g COD/L

pH 9.0 – VFA = 9.1 g COD/L

Figure 3. VFA distribution using PW filtered

through 0.45 µm and pH 7.6 with the addition

of wine lees (C), cheese whey (D).

✓ To evaluate VFA production and composition 

through acidogenic fermentation, using PW 

from sewage sludge as a substrate.

✓ To investigate chain elongation through the

addition of electron donors such as ethanol,

lactic acid, and agro-industrial wastes

(wine lees and cheese whey).
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